represent exemplary applications of the life course perspective to psychopathology. Using their papers as points of departure, I briefly sketch the core insights of this approach and the new challenges that this research poses.
T he accompanying In Review papers by Dr Ian Colman and Ms Anushka Ataullahjan 1 and Dr Joseph Murray and Dr David P Farrington 2 represent exemplary applications of the life course perspective to psychopathology. Using their papers as points of departure, I briefly sketch the core insights of this approach and the new challenges that this research poses.
Historically, life course studies emerged in response to organismic (or ontogenetic) models according to which behaviour reflects inherent features of a person that unfold with maturation and that are largely invariant among people. According to such models, psychopathology typically represents a departure from normative developmental patterns and interferes with adaptive functioning. Symptoms and diagnoses may or may not be explained by environmental causes (real or imagined) but, in any event, relatively little attention is paid to social experience.
Three lines of empirical research challenged these models and would subsequently inform, to varying degrees, an interdisciplinary life course model of mental health. The first such tradition is frequently associated with Glen H Elder Jr (see Elder and Shanahan 3 ) and emphasizes the complexities of timing and the mechanisms by which the same social experiences lead to different behavioural patterns among people. The second tradition is influenced by the work of David Barker 4 and focuses on associations between early environmental experiences and later indicators of health and disease. The third tradition originates, in significant ways, from Michael Rutter's 5 program of research, with its characteristic interest in pathways and the contingencies by which people end up with different health profiles. Only Rutter is concerned with psychopathology, per se; however, all 3 scholars are engaged, with differing emphases, in a central concern of life course studies: the characterization of environments and their relations with behaviours and well-being during many decades of life.
Each line of research began within a disciplinary context -Elder (see Elder and Shanahan 3 ) in sociology, Barker 4 in epidemiology, and Rutter 5 in psychiatry-although all 3 scholars have been consistently interdisciplinary in their ambitions. Indeed, all 3 lines are now converging on an interdisciplinary life course framework that focuses on health and well-being [6] [7] [8] [9] [10] and that is capably applied to specific psychopathologies in the accompanying papers. 1, 2 What are the defining characteristics of this interdisciplinary life course framework? Two themes-the dynamic and systematic nature of social settings-are central emphases and resonate with similar ideas in developmental psychopathology and genetics.
First, the dynamic theme gives attention to the temporal patterns of change and continuity in context. Many conceptual distinctions have emerged to describe the temporal properties of environments, including the age at which environmental factors are first experienced, their duration, the spacing of recurring spells, pathways (that is, patterns of movement from one role or position in an organization to another), and sequences (that is, the patterning of different statuses over time). 3, 11 Similarly, regarding diagnoses and symptoms, age of onset and duration and patterns of recurrence have long been of interest. Trajectories are often used to describe quantitative change over time or groups of people with qualitatively different patterns of change or stability, typically in behaviour, but also, possibly, in social context. 12 As research uncovers the complexities of gene expression, it is increasingly apparent that the genome is dynamic as well. 13 While developmental psychopathology has traditionally acknowledged the dynamic nature of mental health, the life course perspective emphasizes change and stability in social settings.
Second, a systems view positing that context reflects many environmental candidates and how they are organized in relation to one and other. Such an insight seems especially promising as many environmental candidates are psychosocial risks that are known to be highly correlated with other risks, possibly forming networks of risks. For example, childhood maltreatment and monoamine oxidase A (MAOA) interactively predict antisocial behaviours 14 and this finding has been replicated many times. 15 From a systems view, maltreatment is highly correlated with poverty, family conflict, neighbourhood disorganization, parental substance abuse, sibling hostility and lack of warmth, geographic mobility, income instability, and parental psychopathology, 16 all factors that may be, in turn, related to externalizing symptoms and antisocial behaviours in children. 2 A systems view of maltreatment refocuses from the conventional task of isolating maltreatment's unique predictive effect (both as a main, additive effect, and as part of an interactive effect) to describing how maltreatment is organized with other environmental factors and how these networks of factors are related to antisocial behaviour. Childhood maltreatment is one example of this potential complexity but others can be identified, including health risks, 17, 18 risks associated with poverty, 19 environmental risks involving exposures to toxins and social indicators of poor living conditions, 20,21 and psychosocial risks for psychopathology. 22 Behaviours also tend to co-occur and, as Dr Colman and Ms Ataullahjan 1 and Dr Murray and Dr Farrington 2 note, this is especially true of psychopathological diagnostic categories and symptoms, for which comorbidity is often the rule, not the exception. Given the possibilities of networks of environmental factors and also comorbid symptoms, the issue of specificity -whether a risk factor causes one disorder only-becomes especially challenging. Are some (many? most? all?) psychosocial risk factors multifinal, with each possibly leading to different symptoms or disorders? Some research suggests that although many risk factors appear generic or multifinal in bivariate models, they are specific when comorbidity and correlated risk is taken into account and subgroups, defined by age and sex, are considered separately. 23 Within groups defined by similarities in salient genetic characteristics, specificity of psychosocial risks may also be observed. 24, 25 That is, specificity needs to be studied from a systems view according to which risks may be specific because of their relations to attributes of the person and other risks, what may be termed interactive specificity. Additionally, genes work in concert (that is, epistasis) and the expression of each gene may depend on a regulatory system of great complexity. 26 Thus a life course perspective posits that context must be described as organized systems, a theme that is also evident in developmental psychopathology and genetics.
The accompanying reviews 1,2 discuss how empirical studies informed by these conceptual distinctions are leading to a better understanding of depression, conduct disorders, and delinquency. Nonetheless, Dr Colman and Ms Ataullahjan 1 and Dr Murray and Dr Farrington 2 rightly acknowledge that these advances have, in turn, fostered appreciation for new challenges. Two challenges, likely interrelated, are especially vexing. First, there is the challenge of parsimony, which is endemic to systems theories given their seemingly all-encompassing interest in multiple parts of social or behavioural systems. Lists of putative risk factors are typically extensive. Parsimony becomes yet more challenging with the adoption of a life course perspective, which introduces the possibility of change and constancy in systems of risk factors over time (as illustrated by Dr Colman and Ms Ataullahjan's 1 Figure 1 ). And second, the challenge of causality. Experimental designs-the gold standard for assessing causal claims-are exceptional in the study of psychopathology and, as Campbell and Stanley's 27 classic work observed, even well done experiments are often not decisive. Limitations to the far-more-common associational studies based on variants of the general linear model are widely appreciated.
These challenges may be addressed, to some degree, by a focus on mechanisms that account for associations between risk factors and specific outcomes (and thereby eliminate some putative risk factors from consideration), as Dr Colman and Ms Ataullahjan 1 emphasize. Mechanisms that link social experiences with biological processes are especially exciting and promising. [28] [29] [30] Psychopathologies have a substantial biological basis, raising the issue of how social experiences, and risk factors specifically, get, so-called, under the skin.
A second strategy, presently not well appreciated in the study of psychopathology, is the adoption of increasingly sophisticated views of causality, including a counterfactualist perspective as applied to systems thinking. 31, 32 For example, regarding maltreatment and MAOA: is maltreatment necessary and sufficient (that is, the sole causal factor implicated in the main and interactive effects predicting antisocial behaviour), unnecessary but sufficient (meaning that one or more of these other correlated candidates may substitute for maltreatment as a causal factor), or unnecessary and insufficient (meaning that one or more correlated candidates may substitute and maltreatment can, but need not, be part of the causal process)? Combinatoric methods are well-suited to such questions 33, 34 ; however, they are not typical of behavioural research and, as with all methods, have limitations. Methodological innovations and new data collection efforts that allow for the study of these research questions would be most strategic in life course approaches to research on psychopathology.
